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Postharvest Management/Safety/Quality

• Interrelated/but different concepts 
• Postharvest management refers to entire management after harvest (from harvest to 

consumption)

• Safety is related more to assurance that no harm happens due to consumption. 
• Physical (glass, stones, dirt, hair), chemical (toxins, pesticides or sanitizers) and 

biological (bacteria, virus, parasites) agents.

• Quality is overall excellence and includes wide range of external and internal features 
(size, colour, TSS, TA, external/internal defects, flesh colour, flavour, nutritive value)

• Quality is the result of better postharvest management (process)



Nepalese Horticulture Sector 

• Scale of operation
• Farmer's institutions (FGs, Agri Cooperatives and commodity based) 
• Investments (a minimum mandatory investment policy)
• Market (Strategic location)
• Policy/Strategies (Favourable) 
• Management/coordination/timely action



Fundamentals – The Facts 
• Fresh agricultural produce are basically                                       

water in fancy packages 
• Once detached from plant, entirely 

dependent upon management

• External factors 
Temperature 
Humidity 
Gases

• Internal (produce) Factors 
Transpiration 
Respiration 
Senescence 



Temperature
• Temperature is the single biggest factor in postharvest quality
• Increased temperature - increased respiration - increased loss

• Low temp storage - starch converts into sugar - caramelization and loss in 
color/flavor (e.g., Potato/sweet potato)

• High temp storage – sugar converts to starch or used for respiration. 

• Sweet corn - 24 hrs at 30oC - lose up to 60 % sugar



Some Empirical Evidences
• Generally, for each hour of delay between harvest and cooling, one day of 

shelf life is lost.
• Produce left at ambient, dry conditions will lose moisture up to 100 times 

faster than produce that is moved into a cold room. 
• Strawberry - each one-hour delay in cooling results in a 10% increase in 

decay. 
• 4-hour delay in cooling from 30°C, about 70% marketable,  8-hour delay in 

cooling, only 40% of the crop is marketable. 
• Asparagus has a five-day shelf life at 20°C, compared to 4 weeks when 

handled at 3°C. 
• Tomatoes left in the sun for one hour after harvest will be at least 15°C 

hotter than fruit held in the shade. 

• Source: https://ucanr.edu/sites/Postharvest_Technology_Center_/files/230164.pdf)

https://ucanr.edu/sites/Postharvest_Technology_Center_/files/230164.pdf


Temperature Management

• Pre Cooling 

Removal of field heat which minimizes the deteriorative and 
senescence processes so as to maintain harvest quality that ensures 
customer satisfaction.

• Regulate temperature in storage or transportation and onwards 



Temperature Management Methods 
• Room 

Cooling 
• Forced Air Cooling 
Apple
Plum
Pear, peach, 

oranges
Most of the 

vegetables 

• Hydro cooling
Mango, radish
Sweet corn, 

peach 

• Ice cooling
Broccoli
Cabbage
Carrot 
Radish, 

pea



Comparing Cooling Methods



Relative Humidity 
• Important for leafy 

vegetables and other 
produce with little or no 
waxing or outer coatings

• Freshly harvested broccoli at 30°C if placed into a cool room running at 5°C and 80% RH - vapour pressure deficit is 
approximately 4.4KPa.

• If broccoli harvested at 10°C is placed into the same cool room, the vapour pressure deficit would only be around 0.7KPa 
(1.5KPa – 0.8KPa). Under these conditions moisture loss will be more than six times slower than in the first example. 



Humidity
• Water loss of 3 to 6% is generally enough to cause a 

noticeable loss of quality and value. 

• Stone fruits (peaches, plums and apricots) look shriveled 
when they suffer water loss of 4-5%. 

• Root crops (carrots, beets, turnips, radishes) will lose water 
much faster if their tops are intact.



Effect of Humidity on Quality 
• Wilting of leafy vegetable led to loss of vitamin C (Ezell and Wilcox, 1959). 

• The loss of vitamin C in kale increases under slow wilting conditions from 
0.05 to 0.11% h−1 under lower RH conditions.

• Reducing water loss not only reduces leaf yellowing, it increases sweetness 
and retards protein degradation and the loss of vitamin C in Brassica juncea
(Lazan et al., 1987). 

• 5% water loss in Capsicum leads to shriveling and affects quality. 



Internal Factors – after harvest

• Transpiration
• Respiration 
• Senescence

• Detached – No replenishment for any loss
• Structural integrity, internal metabolism differs 

• Basic Physiology – Continues 
• Stress Physiology- starts (e.g., ethylene)



Transpiration / Respiration

Transpiration is a function of 
Nature of skin
Coating of skin
Temperature
Relative Humidity

• Respiration is - process by which harvested 
produce starts consuming their glucose to 
survive. 

• Should be continued at a possible minimum 
rate without compromising quality. 



Gases
• Manipulating the gas concentrations in the 

atmosphere around fresh products can 
maintain quality and extend storage life.

• Mainly Concentration of O2, CO2 (0.5 to 2.5%) 
and ethylene.

• High Oxygen leads to high respiration.

• High CO2 lowers metabolism by slowing 
respiration and halts the ethylene production 
thereby improving quality



Practices – Reality 
• Crop Management – Nitrogen dominated rather 

than balanced- postharvest disorders blossom end 
rot and many others

• Harvesting practices – Micro and Macro wounds 
(Need feel, tools, benefits)

• Pre Cooling- Very low
• Packaging – use of crates/ boxes  or rigid structures 
• Size of package- unable to handle safely
• Packing house operations 

(sorting/grading/cleaning/packaging)
• Major Markets regulated by Government
Storage
Cool Chain



Postharvest Loss 
• Loss in quality/quantity resulting in 

decreased value 
• Ranges from slight defects to 
total loss 

Stages Losses 

Harvest Injuries, pressure damage, 

Packing process Bruising, pressure damage 

Storage Chilling injury, decay

Loading/unloading Injury, bruises, pressure 
damage

Transportation Gas build up, pressure 
damage

Retails Softening, decay, wilting

Consumers Decay, wilting, softening, over 
mature



Research Facts

Pradeep Raj Rokaya, Dilli Ram Baral, Durga Mani Gautam, Arjun Kumar Shrestha, Krishna Prasad Paudyal. Effect of Harvesting Methods on Storage Behaviour of 
Mandarin (Citrus Reticulata Blanco) Under Cellar Condition. International Journal of Science and Qualitative Analysis. Vol. 6, No. 1, 2020, pp. 8-12. doi: 
10.11648/j.ijsqa.20200601.12 



Changes in Practices 
• Implementation of Quality Assurance System (NepalGAP)
Particularly Food Safety and Product Quality Module

• Postharvest Operations 
Harvesting methods, maturity stage, treatments

Temperature management 

Packinghouse operations
• Transportation
Alternative arrangement for cold transport or at low 

temperatures (morning/night) 
• Storage
Cold rooms for HVP fitted with CoolBot while low cost 

technologies for others



Postharvest Disease management 

• High temperature/high humidity is predisposing 
factors 

• Combined with poor harvesting/sanitation 
process

• The optimum temperature for spore germination 
of most fungal pathogens is 20–25°C

• High RH and free moisture on produce both 
increase opportunities for disease development



Wash with clean water/Proactive measures
• Temperature of the water
• High water temperatures can increase the effectiveness of washing. For example, 

short hot water rinsing and brushing treatments. Treatments typically range from 
50 to 60°C and last for 10 to 30 seconds. 

• Removes >99% of pathogens on the product surface.
• Vegetable structure—products with a smooth surface will be easier to clean than 

those with an irregular surface or complex structure, like cabbage. 
• Presence and concentration of a sanitiser and pH of the water. 
• Number of washes—multiple washes are more effective than one. 
• Cleanliness of the water—large amount of organic matter then sanitiser will be 

ineffective and the washing process may deposit more microbes than it removes.
• Chlorine based compounds—calcium hypochlorite, sodium hypochlorite, bromo-

chloro compounds, chlorine dioxide • Peroxyacetic acid • Iodine • Ozone





Recommendation for Postharvest Management:
A Systems Approach 

i.Production system
(GAP, GMP, NepalGAP, HACCP)

ii.Infrastructures and Facilities
(Roads, Packing house, Storage, Transport)

iii.Regulation and Action
Food standards update to include fresh

produce
Product quality standard /Follow Codex



Major Drivers for Improved Management 
1. Markets and Consumers

• Open market economy
• Price/quality determines consumer behaviour
• Awareness for better quality
• Intention to invest on quality/safe food

2. Regulatory Environments/Government’s
proactive position

• Proactive government
• WTO obligation to follow Codex Alimentarius as

a food standard
• Long term visioning on impacts of food

safety/quality assurance



Economics
• Waste of all resources – used in 

production/preparation/transportation/handling and 
more. 

• Value for improved practices – due to improved 
quality/long window

• Loss reduction – Increased availability - contribution 
to food security

• Multiple impacts 
Growth of allied industries – providing services to 

postharvest industry (tray/crate making, packaging 
materials, packing house machineries)
Tourism
Job creation  



Gaps

• Technical know how- Technology is 
there, its reach to farmers is 
important thing 

• Mechanisation to reduce drudgery 

• Value for the improved management 

• Availability of supporting 
aids/facilities/services

• Adoption Issues



Postharvest Technologies

Home Consumption – Freeze/Gamala Freeze 

Small Farmers - Zero energy cool chamber 

Collection Centers/ FGs/Cooperatives – ZECC 
or CoolBot

Agriculture Businesses- CoolBot or Room 
Cooling 



CoolBot
• The CoolBot was developed by Store It Cold 

as an affordable way for small-scale farmers to 
cool fresh produce. 

• This electronic device overrides an air 
conditioner’s temperature gauge, tricking it 
into working harder while preventing 
components from freezing. 

• With an air conditioner and a CoolBot, an 
insulated room can be converted into a cool 
room to store fresh produce before sale, to 
maintain quality and extend shelf life.



Zero Energy Cool Chamber



Farmers are practicing 
Sindhuli



Ready to go, Syangja

Cleaning/grading/waxing 
facility, at Phaninarayan Aryal’s
packhouse 



Policy Environments
• Agribusiness Promotion Policy 2063 BS
• Agriculture Development Strategy 

2015-2035 AD 

Food and nutrition security
Value Chain development Program  

• Government set good policy 
foundation for any programs or 
projects to support farmers through 
their institutions. 



Food Safety/Quality Regulation

• Fresh agriculture produce should be 
viewed under broader food safety and 
quality framework. 

• NepalGAP is a step forward for 
assurance of food safety and quality.

• Objective parameters/measurable

External/Internal features 



Quality Assurance Programs 

• Global GAP 
• SQF 
• Freshcare
• BRC
• HARPS 
• NepalGAP

• These QA schemes are benchmarked 
with GFSI

• NepalGAP is developed in line with 
SAARC GAP and ensures safety and 
quality of produce 

• Quality Standards /Codes can be 
different based on Food Businesses/ 
Individual firms / retailers



NepalGAP Nepal GAP

• This is the most important
development for safety and quality of
produce

• All stakeholders should support to
implement and extend its
implementation

• We can start with high value, low
volume crops for NepalGAP
certification

• Examples include Asparagus, Kiwifruit,
or so on.



Different Modules 



Technologies for Quality – Monitoring, 
assessment and help making decisions 
• Near Infrared spectroscopy (NIRS)

• Optical methods based on light absorption 
and scattering (Assess DM, TSS, colors, defects)



DA Meter 



Moving forward

• Small farmers – organized through Farmers 
Groups/Cooperatives 
Technology/inputs in group 
Collection of marketable produce at collection 

centers

Packing house operations at collection centers level 
Construction of small cold store with CoolBot
Establishment of zero energy cool stores

• Commercial farms 
Better decision power 
Better investments 

Packhouse establishment
Cold rooms with CoolBot



Start with few high value 
products
• High value low volume

Asparagus 
Mushrooms
Akabare Chilli 
Dragon Fruit 
Kiwi 
Avocado 
Off seasonal vegetables 
Apples /mandarin



Future Directions 
• Extending adoption of NepalGAP as a 

safety/quality scheme /postharvest 
management 

• Development of safety and quality standards as 
per NepalGAP

• Decentralisation of support and services 
through local bodies 

• Consultant services for commercial horticulture



Important Resources 

• Agriculture Knowledge Centers
• Agriculture Information Center
• NARC and Commodity Research Programs
• IAAS, AFU, Thesis Research/Journals

• https://irrec.ifas.ufl.edu/postharvest/
• http://postharvest.ucdavis.edu/
• https://www.postharvest.net.au/
• http://www.fao.org/3/a1389e/a1389e00.htm

https://irrec.ifas.ufl.edu/postharvest/
https://irrec.ifas.ufl.edu/postharvest/
https://irrec.ifas.ufl.edu/postharvest/
https://irrec.ifas.ufl.edu/postharvest/
https://irrec.ifas.ufl.edu/postharvest/
http://postharvest.ucdavis.edu/
https://www.postharvest.net.au/
http://www.fao.org/3/a1389e/a1389e00.htm


We are writing a book chapter 
• Postharvest management and quality 

regulations for food safety and quality

• Bed P. Khatiwada, Shanta Karki, 
Purushottam P. Khatiwada, Kishor C. Dahal

• In a book to be published by NEPAFE 
(nepafe.org.au) 



Thank You for your time
• Rajendrajung Rayamajhi, Agriculture Enterpreneur, Chitwan
• Binod Bhattarai, ED, Kalimati Fruit and Vegetable Market
• Shalik Ram Adhikari, Agriculture Knowledge Center, Syangja, Kaski
• Debraj Adhikari, Chief, PMAMP Junar Superzone, Sindhuli
• Dr. Umesh Kumar Acharya, NARC, Dhankuta
• Thaneswar Bhandari, Lamjung Agriculture Campus, TU, IAAS 
• Dr. Shanta Karki, Joint Secretary, DoA
• Dr. Kishor Chandra Dahal, Asst. Dean, IAAS, TU
• Purushottam Khatiwada, VCDP, UNDP
• Rashmi Pandit, Likhu Agriculture Limited
• Dhan Bahadur Kathayat, Ministry of Agriculture, Karnali Province, Surkhet
• Yubaraj Gurung, Agriculture Enterpreneur, MUNAA Agriculture Limited
• Kyle Meehan, Brisbane Markets
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